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Question 

No 

 

Question 

Mark K Level 

(K1 – K6) 

(CO) 

(CO1-CO5) 

SECTION – A (10 X 2 = 20 Marks) 
Answer Any TEN Questions 

1 
State Bernoulli’s Formula. 

 

2 Compute ∫𝑥3 𝑒2𝑥  𝑑𝑥 

 

 



 

 

3 
 

Compute ∫ sin8 𝑥  𝑑𝑥
𝜋

2
0

 

 

 

 

4 Define Odd and Even functions. 

 

5 
Find 𝑎0 for 𝑓(𝑥) = 𝑘, 0 ≤ 𝑥 ≤ 2𝜋 

 

 

6 Write the general form of 2nd Order differential equation.  

 



 

7 

Eliminate the arbitrary constants a, b from 

𝑧 = (𝑥 + 𝑎)2 + (𝑦 + 𝑏)2 + 𝑐2 to get a partial differential equation 

 
 

8 
Define Laplace transform. 

 

 

 

9 Find 𝑳(𝒔𝒊𝒏𝟐𝒕). 

 



10 

Show that 𝑭⃗⃗ = 𝒛𝒊 + 𝒙𝒋 + 𝒚𝒌⃗⃗  is a solenoidal 

 

11 

Define Curl of a vector. 

 

 

 

12 

Define directional derivative of a vector. 

 
SECTION – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions 

13 

Evaluate ∫ 𝐬𝐢𝐧𝟕 𝒙 𝐜𝐨𝐬𝟒 𝒙  𝒅𝒙
𝝅

𝟐
𝟎

 

 

 

 



14 

Derive the formula for ∫ 𝐬𝐢𝐧𝒎 𝒙  𝒅𝒙
𝝅

𝟐
𝟎

 

 

 

 

15 

Find the Fourier Series for the function 𝒇(𝒙) = 𝒙𝟐 in  −𝝅 < 𝒙 < 𝝅 

 



 

16 

Solve (𝑫𝟐 + 𝟏𝟔)𝒚 = 𝒆−𝟑𝒙 + 𝒄𝒐𝒔𝟒𝒙 

 

 



 

17 

Evaluate 𝐋(𝐭𝟑 − 𝒆−𝟐𝒕 + 𝒄𝒐𝒔 𝒕 − 𝒔𝒊𝒏 𝟐𝒕) 

 

 

18 

If 𝛁∅ = 𝟐𝐱𝐲𝐳𝟑𝒊 + 𝒙𝟐𝒛𝟑𝒋 + 𝟑𝒙𝟐𝒚𝒛𝟐𝒌⃗⃗ . Find ∅(−𝟏, 𝟐, 𝟐) = 𝟒 

 



 

 

 

19 

Show that 𝛁(
𝟏

𝒓
) = −

𝒓

𝒓𝟑

⃗⃗⃗  
 

 



 
SECTION – C (3X 10 = 30 Marks) 

Answer Any THREE Questions 

 

20 

Derive the reduction formula for 𝐼𝑚,𝑛 = ∫ sin𝑚 𝑥 cos𝑛 𝑥  𝑑𝑥
𝜋

2
0

 

 



 

21 

Find the Fourier Series for the function 𝑓(𝑥) = 𝑥(2𝜋 − 𝑥) in (0,2𝜋). 

 

          



 

22 

Solve (2D2 + 3D + 5)y = ex𝑐𝑜𝑠𝑥 

 

 

 

23 

 

Find 𝑳−𝟏 [
𝟕𝒔−𝟏

(𝒔+𝟏)(𝒔+𝟐)(𝒔+𝟑)
] 

 



 

 

 

 

24 

Determine the value of ‘a’ such that  

 

𝒂)(𝟑𝐱 − 𝟐𝐲 + 𝐳)𝒊 + (𝟒𝒙 + 𝒂𝒚 − 𝒛)𝒋 + (𝒙 − 𝒚 + 𝟐𝒛)𝒌⃗⃗  is solenoidal 

 

b) 𝑭⃗⃗ = (𝒂𝒙𝒚 − 𝒛𝟐)𝒊 + (𝒙𝟐 + 𝟐𝒚𝒛)𝒋 + (𝒚𝟐 − 𝒂𝒙𝒛)𝒌⃗⃗  is irrotational  

 

 



                    

 



 
 


